[Impact of CD137-CD137L signaling on secretion of mouse vascular smooth muscle cells-derived exosomes: role of Rab7 pathway].
Objective: To investigate whether CD137-CD137L signaling could affect the secretion of mouse vascular smooth muscle cells (VSMCs) -derived exosomes through autophagy mediated Rab7 pathway. Methods: Primary thoracic aorta VSMCs from C57BL/6J mouse were obtained by tissue block adherence method. VSMCs between the third to fifth passages were used and VSMCs were divided into 4 groups: control group, CD137 agonist group, lentivirus control group, Rab7 lentiviral interference group. VSMCs in CD137 agonist group were treated with recombinant protein of CD137L (10 μg/ml), VSMCs in lentivirus control group were treated with lentiviral followed by recombinant protein of CD137L (10 μg/ml), VSMCs in Rab7 lentiviral interference group were treated with Rab7 lentiviral intervention followed by recombinant protein of CD137L (10 μg/ml). Western blot was used to detect the protein expression of LC3Ⅱ, p62, Rab7, CD9, CD81 and Hsc70. Fluorescence microscopy was used to track the changes of autophagy in cells infected with mRFP-GFP-LC3. Transmission electron microscope was used to observe the morphology and size of VSMCs-derived exosomes. The nanoparticle tracking analysis(NTA) was used to detect the concentration and size of exosomes in each group. Results: (1) The expressions of Rab7, LC3Ⅱ and p62 protein in VSMCs of CD137 activation group were significantly higher than those in control group (all P<0.05). The expressions of Rab7, LC3Ⅱ and p62 protein in Rab7 lentivirus interference group was lower than in CD137 activation group (all P<0.05), while the expressions were similar between the lentivirus control group and the CD137 activation group (all P>0.05). (2) The total number of fluorescent spots and yellow fluorescent spots in the VSMCs of the CD137 activation group were higher than those in the control group (all P<0.05), and the number of yellow fluorescent spots was higher than that of the red fluorescent spots in the VSMCs of the CD137 activation group ((50.3±0.9) vs. (10.3±1.5)/cell). The total numbers of fluorescent spots and yellow fluorescent spots in VSMCs of Rab7 lentivirus interference group were lower than those of CD137 activation group (both P<0.05), and the number of red fluorescent spots in VSMCs was higher than that of yellow fluorescent spots ((40.7±4.0) and (10.7±1.2)/cell) in the Rab7 lentiviral interference group. The total numbers of fluorescent spots and yellow fluorescent spots in the VSMCs were similar between the lentivirus control group and the CD137 activation group (all P>0.05). (3) Under transmission electron microscopy, the size of the VSMCs-derived exosomes was about 30-150 nm. The exosome markers (CD9, CD81) could be detected in vesicles by Western blot. NTA results showed that the concentration of VSMCs-derived exosomes was significantly higher in the CD137-activated group than in the control group (P<0.05), which was significantly lower in the Rab7 lentiviral interference group than in the CD137-activation group (P<0.05) and was similar between the lentivirus control group and the CD137 activation group (P>0.05). The expression of Hsc70 protein in exosomes secreted by CD137 activation group was higher than that in the control group (P<0.05). The expression of Hsc70 protein in exosomes was lower in Rab7 lentivirus interference group than in the CD137 activation group (P<0.05), which was similar between the lentivirus control group and the CD137 activation group (P>0.05). The expression of LC3Ⅱ protein in exosome was higher in CD137 activation group than in control group (P<0.05), which was lower in Rab7 lentivirus interference group than in CD137 activation group (P<0.05), which was similar between the lentivirus control group and the CD137 activation group (P>0.05). Conclusion: The CD137-CD137L signaling may affect the secretion of mouse VSMCs-derived exosomes through modulating the Rab7 pathway mediated autophagy.